A policy question was posed in 2001 to Canadian publics: should Canada proceed with clinical trials on xenotransplantation and if so, under what conditions? As part of its development of policy and regulations on this medical technology, Health Canada and the Canadian Public Health Association implemented a public consultation process that included a public opinion survey and deliberative citizen fora modeled along the citizens' jury. This study focuses on the citizen fora and describes an assessment of effectiveness based on an evaluation framework developed on the basis of concepts from constructive technology assessment and deliberative democracy.
Introduction
Many policy decisions revolve around technological applications that raise important social issues. For some of these applications, the issues can be quite complex, requiring publics to weigh a range of ethical, legal, economic, and cultural considerations. Xenotransplantation, the use of animal tissues and organs for human transplants, exemplifies this policy challenge, resulting in calls for greater public involvement and debate in the consideration of such issues. It is an issue that touches on the dire need for organs for human transplants but is also fraught with potential risks, including the possibility of the spread of animal viruses to the human population. Cultural considerations of crossing boundaries through cross-species transplants, religious considerations about the use of certain donor animals, such as the pig, economic questions about the costs of such procedures, and legal and regulatory issues around informed consent, privacy, and patient monitoring exemplify some of the conundrums surrounding this technology.
The purpose of this paper is to present an evaluation of the Canadian public consultation on xenotransplantation conducted in 2001, with particular focus on the deliberative citizen fora. The deliberative process was based on the citizens' jury model involving 15 to 25 lay citizens who engaged in an intensive learning process on the issue, heard from experts, and deliberated among themselves to come up with recommendations on a key policy question. Six fora were held around Canada within a period of six months. It is not very often that an opportunity presents itself to examine a deliberative consultation process linked to a policy initiative. While a number have been held in the past (typically using the consensus conference model) on questions of policy interest, a major source of frustration for participants has been the issue of the utility of the exercise as it connects (or does not connect) to a policy question or decision. 1 The framework for this analysis grows out of the literatures on constructive technology assessment and deliberative democracy.
Policy background
As part of the policy development process on xenotransplantation, Canada's Health Ministry has been engaged in preparatory work since 1997. Operating under the new Biologics and Genetic Therapies Directorate, a policy unit within this directorate was charged with developing a policy framework that "addresses the safety, efficacy, ethical, and regulatory issues surrounding the potential use of xenografts." 2 An important part of this process involved the inclusion of "the views of Canadians (which) will help to guide the future development of government policy on xenotransplantation" 3 A number of meetings were held since 1997 to discuss an appropriate regulatory approach. The first one, in 1997, examined the scientific, ethical, and regulatory challenges surrounding xenotransplantation regulation. Participants included representatives of professional associations, transplant recipients, scientists, health professionals, and specialists in the areas of transplantation, disease transmission, ethics, law, animal rights, and veterinary medicine.
The next stage saw the establishment of an Expert Working Group, comprised of scientists specializing in transplantation, infectious disease, veterinary medicine, as well as ethicists to develop a safety standard for xenotransplantation. This Expert Working Group then developed a draft for a "Proposed Standard for Xenotransplantation" which identified important issues that needed to be addressed to ensure the safety and effectiveness of the technology. 4 Recognizing the importance of public input, a Public Involvement plan for xenotransplantation was also drawn up. A second meeting, held in April 2000 with various stakeholders, was conducted to obtain input on this plan. It was agreed that an arms-length process ought to be conducted, with Health Canada contracting with a credible organization to carry out the public involvement initiative. The importance of informed public debate on the issue was also reiterated by a parliamentary Standing Committee on Health. 5 At the international level, calls for public debate and involvement on xenotransplantation have similarly been emphasized. 6 The Canadian Public Health Association (CPHA), a non-governmental organization, was designated to carry out the public consultation on the ethical, legal, social, economic, and health issues related to xenotransplantation. The choice of this organization was to ensure that the consultation process was at arm's length from the ministry. The CPHA then struck a Public Advisory Group to oversee the consultation process and the work of CPHA project staff. 7 The CPHA project staff and the PAG then set the framework for the consultation. The key policy question to be answered was "Should Canada proceed with xenotransplantation and if so, under what conditions?" While experiments were already underway on cross-species animal transplants, Canada had not yet allowed clinical trials that involved testing on humans. The consultation framework consisted of two parts: a representative channel and an open channel. The representative channel consisted of a national telephone survey and a series of deliberative citizen fora, while the open channel consisted of a questionnaire included on the World Wide Web site developed for the project, a stakeholder survey, as well as letters and other forms of input from the general public. 8 The deliberative citizens' fora were modeled after the citizens' jury process implemented for an earlier local assessment of xenotransplantation, which served as a pilot study but whose results were also submitted to the Health Ministry as further input to the policy discussion. 9 The deliberative citizen fora, following on the citizen jury model, have been described extensively elsewhere. 10 A summary of this approach is provided below. It should be noted that the Public Advisory Group opted to use the label "citizen for a," as members felt this generic label might be more readily understood by the general public because of unfamiliarity with the citizens' jury process.
The "open" consultation, consisting of on-line responses to the web site questionnaire and the responses to the mailed questionnaire sent to stakeholder organizations, suffered from the typical shortcomings associated with these approaches. The web site questionnaire can and did draw from Canadian and international respondents and also included a pool that could not be classified from their e-mail addresses. The questionnaire sent to stakeholder organizations was sent out in the summer and drew a limited number of responses. The focus of this paper is on the results of the deliberative citizen fora as a means of obtaining citizen participation and input into a policy question.
The citizens' jury model and the public consultation process
Citizens' juries are among a collection of deliberative public consultation models and have been used most frequently in Germany, the UK, and the United States. In general, these are composed of 12 to 24 "ordinary citizens," chosen to reflect a cross-section of the general population. Jury members are provided background information on a given policy issue and then meet to hear from "expert witnesses." These jury members then discuss and deliberate among themselves and develop a set of recommendations on the policy question.
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A key component of the jury process is the charge to the jury, or the policy question the jury is being asked to address. This question is the focus of the deliberation sessions and provides the framework for the jury's final recommendations. These recommendations, in turn, are compiled into a report and sent to the appropriate government decision-making body. Citizens' juries have been implemented to address a wide variety of questions, including environmental, education, transportation, and health care issues.
The process used in Canada was a slightly abbreviated version of the models used in both the United States and the U.K., a modification that took into account specific circumstances of this particular consultation and the more general Canadian context. 12 As the second largest country in the world, Canada's geography poses particular challenges to public participation initiatives. For example, while participants chosen on a random basis to represent a national population might be brought together quite easily in a small country where the center may be no more than a train ride of a few hours at most, this is hardly feasible in Canada. In addition, region has been a defining constant in Canadian politics. These factors suggested that at the very least, at least six consultation sites, one in each major region, would be required. Further, resource considerations necessitated one meeting rather than several in each region. With the staff based in Ottawa and Public Advisory Group members coming from various parts of the country, it was not practical to bring organizers to the meeting site more than once. Potential participants were generally located within the consultation area (the central metropolitan community and nearby communities), within driving distance of the meeting.
Six metropolitan sites were chosen for the consultation, covering the six major regions of the country: Halifax, Quebec City, Toronto, Saskatoon, Vancouver, and Yellowknife. An "expert panel" was invited to participate, typically drawn from universities or research institutes or from organizations with specific interests in the issue. The term "expert" is used broadly here to refer not just to technical-scientific expertise and interests but to other relevant interests and perspectives. These experts represented six areas: transplantation medicine, infectious diseases, legal-regulatory issues, bioethics, animal welfare, and transplant experience from a patient's perspective. For the citizen panel, letters of invitation were sent out to a randomly selected sample of some 2,500 residents in the consultation site. From those who responded with a letter of interest, the Public Advisory Group's selection committee then chose forum participants using primarily demographic criteria to ensure some degree of balance. There were 107 participants in total, with five of six fora having anywhere from 15 to 18 participants. The northern area of Yellowknife had 23 participants, with special provisions made to increase representation from the aboriginal communities.
These participants then met with staff organizers, the facilitator, and a few members of the PAG in attendance for an orientation session on a Friday evening (Day 1). This involved introductions and an orientation to the process. Participants then viewed a 50-minute video on xenotransplantation. 13 On Saturday, Day 2, a meeting open to the general public and the media was conducted. Each expert gave an eight-minute presentation, followed by questions from panelists. Members of the public in attendance then had an opportunity to raise their own questions with the experts. The public session ended about mid-afternoon, followed by a discussion session among citizen and expert panelists for about two hours. Sunday, Day 3, was devoted to discussions and deliberations by forum members in small groups and in plenary. The facilitator moderated and guided the discussions only in terms of process.
14 By the end of the afternoon, final positions and recommendations on the policy question were articulated and recorded.
The question of whether the citizen fora were expected to arrive at a consensus was raised within the Public Advisory Group, which subsequently decided that providing for the range of positions expressed would be wiser than trying to force a strictly "yes" or "no" position or outcome.
The outcomes of the various approaches-the public opinion survey, the deliberative fora, input on the project web site, and responses to the stakeholder survey-were systematically analyzed by the Public Advisory Group members and project staff, with special attention to the results of the fora. On this basis, the final recommendation made to the health minister was "that Canada not proceed with xenotransplantation involving humans at this time, as there are critical issues that first need to be resolved." 15 While this was an overall conclusion to the policy question, it was arrived at by considering the three final positions articulated by the forum participants. One group opted for the response "proceed but only under certain conditions." A second group preferred to say "no, not until certain conditions could be fulfilled," while a third firmly said "no" to the technology.
The overall conclusion of not proceeding at this time was based on the public input that emphasized: the preference for exploring alternatives to xenotransplantation (expanding the human donor pool, mechanical substitutes, stem cell research, prevention); the need to educate Canadians further on the issue; the need to do further pre-clinical research to explore the issue of risks and viability of the procedure; and the need for developing more stringent and transparent legislation and regulations to cover various aspects of clinical trials.
While these bottom-line conclusions are significant and interesting, public consultation mechanisms such as these are more important as a means for citizens to articulate their values, interests, and concerns. Further aspects of these considerations are fleshed out below.
An evaluation framework: some theoretical and methodological considerations
There have been an increasing number of efforts to carry out public participation procedures. 16 Despite this, it has been noted that evaluations of such processes have been infrequent and unsystematic, for the most part. 17 Further, "appraisal [of public participation processes] has been hampered by the deficiency of frameworks for analysis." 18 In this instance, our choice of evaluation criteria was guided by theoretical work in the areas of constructive technology assessment and deliberative democracy.
Constructive technology assessment is a departure from traditional technological assessment, which focuses on predicting technological impacts and attempting to mitigate these or accommodating such predictions in post-hoc decision-making. Instead, constructive technology assessment attempts to influence the innovation process at the front end, by focusing on shaping the technology's design. 19 Such an approach recognizes that governments are typically engaged in both the promotion of technology as well as in its regulation or control. Quite often, these functions tend to be incompatible when they are not considered in tandem or integrated. The practical policy question then becomes how to stimulate the development of technology while at the same time considering how to maximize its potential benefits and minimize its negative consequences to the extent possible.
The logical first step promoted by proponents of constructive technology assessment is to expand the technology design process by bringing a broader range of actors or stakeholders to early stages; actors with more diverse values and agendas as a way of anticipating a range of societal impacts. With this process, the possibility of incorporating societally desirable criteria into the innovation and design decision-making process in order to shape technologies as they develop becomes realized. Such an approach, while anticipatory, also acknowledges that not all impacts are predictable and that an optimum strategy for managing technology is not always readily identifiable. Therefore, a process of "social learning" also needs to be embedded in assessing technologies, one that encourages ongoing evaluation of the technology's impacts as it evolves. 20 In considering the actors at an earlier stage of the innovation process, those who already play significant roles in technology design typically include industry, technical experts, advocacy groups, and political decision-makers. More recently, there has been greater interest in including members of the general public in this early-stage process via public participation mechanisms that provide opportunities to deliberate, interact with experts, and provide lay perspectives on a given issue. Such models as consensus conferences, scenario workshops, citizens' juries that are based on a foundation of dialogic approaches (dialogue among citizens, between these citizens and a variety of experts, and with policy makers) have found political roots in the notion of deliberative democracy, simply described as "decision-making by discussion among free and equal citizens." 21 In turn, deliberative democracy draws theoretical inspiration from Habermas's conceptions of the conditions within which citizens can play a central role in political decision-making. 22 His conception of the ideal speech situation and communicative competence provide ways of operationalizing such a goal. In discussing an issue of concern, Habermas's "rules for discourse" argue for participation that is free from coercion and characterized by equitable opportunities for contributing to the discussion, with participants committed to finding common ground. Underlying these conditions is a concern for fairness. That is, are there equal opportunities to enter the discussion and once in, are there sufficient opportunities to express one's views? The second ideal discursive condition is for participants to attain a level of competence and to have the ability to use language as the means for achieving mutual understanding and agreement. Participants must go into the conversation with a willingness to listen, to reflect on and critically assess their own beliefs and understandings, and possibly, also to change their minds. 23 While Habermas's model maintains that agreement can always be reached, given enough time for discussion, and argues for arriving at some rationally motivated consensus, these may not be possible or preferable in all circumstances. Even without consensus, the assumption of laying out the arguments and explicating values that might underlie preferences can already provide decision-makers with "societally desirable criteria" referred to earlier.
These considerations help to identify criteria with which to assess a process of involving publics in more constructively assessing technology. These diverse criteria have been proposed and discussed by various authors under such headings as process criteria acceptance criteria, democratic criteria, fairness and competence criteria, or some combination of the above. 24 In essence, these various criteria point to how consultation procedures are implemented according to norms of democracy and accountability and how the results of the process are perceived and utilized. The earlier pilot work on which this study builds and the preceding studies have allowed us to use a framework (Table 1 ) with which we then examine this public consultation process on xenotransplantation. 25 The criteria we have chosen reflect institutional/organizational considerations, process, and outcome considerations. The first category in essence poses the question: how does the opportunity for public participation come about? Under what conditions is this opportunity shaped? Process criteria are internal to the participatory process, asking what procedures are employed as part of the participatory process. Outcome criteria refer to impacts of the process on participants, the larger community or public, and the policy process. In what ways did the consultation inform the policy-making process or decision?
Methods
Data for this study came from two sources. The first was information collected at various stages of the six citizen fora and from notes of our participant observation of four of these meetings (held in Saskatoon, Toronto, Vancouver, and Yellowknife; these were meetings 1, 4, 5, and 6, respectively). The former consisted of detailed flip chart notes taken at each forum, which were the recorded views expressed by participants as they deliberated on the key policy question. Another component of this data set consisted of information on the panelists' positions, which was collected by questionnaire from the participants at the end of Day 2 and at the end of the third (and final) day for all six fora. At the end of the third forum, the Advisory Group decided to start tracking the positions of participants on Day 1 as part of the committee's broader understanding of the consultation process and shifts in positions that might occur as the process unfolded. For the last three fora then, the collection of this information was started at the orientation session on the first day. A final component of the data from the deliberative fora was the oral evaluation conducted by the facilitator at the end of each forum. The facilitator posed two questions to fora participants: "Based on your experience, what would you improve about the process?" and "What did you like about the process?" The second source of information for this study came from the evaluation report by an independent consultant commissioned by CPHA. 26 This evaluation report was based in part on interviews with participants, including citizen panelists, experts, the project staff, members of the Public Advisory Committee, and observers from Health Canada. For purposes of this paper, the interview results from the twelve randomly selected citizen panelists and the experts were of primary interest.
Findings

Evaluation results
There were three categories of criteria we identified as relevant to assessing this consultation process: institutional/organizational arrangements, procedures and outcomes.
Institutional/organizational arrangements. Five criteria underlie our examination of the effectiveness of institutional/organizational arrangements: independence, transparency, resource allocation, task definition, and timeliness. The question of independence of the process from the sponsoring organization (in this case, the health ministry) was addressed in part with the ministry appointing a credible non-profit organization with considerable experience in health issues, the Canadian Public Health Association. It was also an organization with a primary interest in public health issues and likely not to be associated with either side of the xenotransplantation debate. A second dimension to independence was the role of the ministry in the consultation process itself. While a Health Canada official was typically present at all formal meetings of the Public Advisory Group and at all six consultation meetings, the representative in attendance remained an observer and not an active participant unless invited to provide comments, advice, or opinions. This type of consultation was a first for the ministry, and the initial consultations with the CPHA to flesh out the details of the arrangement was a significant part of the early planning phase.
Transparency of the procedures was maintained throughout the process in these ways: a web site provided descriptions of the process as it unfolded and included minutes of each Advisory Group meeting. The citizen fora participants and the resource material available to them were also posted. The media were alerted to the consultations at each site and coverage of the meetings was actively promoted, with experts, Advisory Group members, and fora participants available for media interviews. Finally, the final report was also widely disseminated through the web site, the media, and through government health ministry web site.
The question of whether sufficient resources were allocated to the process is not an easy one to answer. The budget allocated to the CPHA contract was $891,000 CAD (about $535,000 U.S.). This covered the cost of 2.5 project staff, travel costs of staff and at least two members of the Advisory Group to each consultation site; meeting costs at each site; travel costs of the expert panelists; recruitment and local costs of selected fora participants and honoraria; and communication and operational costs. The cost of a national survey was also covered by this budget. The many experiences of running citizens' juries by the U.S. Jefferson Center have resulted in a budget range, whose upper limit of $90,000 U.S., provides us with one point of comparison. 27 If each of the six Canadian consultation meetings cost on average about $89,000 U.S., then the budgeted amount can be considered reasonable. Having said that, some members of the Advisory Group, in subsequent interviews for the external evaluation, expressed reservations about the number of consultations held and recommended that future consultations be conducted in every one of the ten provinces and the territories and that each consultation include more lay participants, suggesting an even larger budget. 28 Was the public consultation timely in terms of the policy process? The answer is affirmative when one considers that the consultation was at a point prior to a key decision on whether to go forward with clinical trials. The issue of outcome in terms of whether or how the public consultation had any impact on the policy process is addressed below. We recognize that timeliness may not necessarily have a bearing on the decision taken, but it is stating the obvious to suggest that the consultation taking place prior to the decision is a necessary but not sufficient condition for assessing the validity and legitimacy of the process. Having said this, could the public consultation have been held earlier? The answer to this could also be in the affirmative if one considers that the policy process on xenotransplantation began as early as 1997. For the next three years, consultations were held primarily with experts, stakeholder groups, and the international policy community, unless one considers a public opinion survey on the issue sponsored by Health Canada in 1998 as an element of the process of "consulting the general public."
Finally, on the issue of task definition, the Public Advisory Group and the management team jointly articulated the "charge" to the fora participants: should Health Canada proceed with clinical trials on xenotransplantation and if so, under what conditions? This question was thought to be sufficiently focused, and procedurally, fora participants were also encouraged to concentrate on this specific question. In terms of providing final recommendations, again the organizing principle was a focus on this charge. In this respect, adherence to the consultation task was strictly maintained. Having said that, it is important to note the observation made in the external evaluation regarding the boundaries of the issue as defined by the citizen panelists and as envisioned by the government ministry and project organizers:
Many of the [citizen] panelists mentioned wanting to think about xenotransplantation in its broader social context, taking into consideration issues of general public good and resource allocation by looking carefully at potential alternatives to xenotransplantation and its implications for health care resource distribution. 29 This observation is supported by the panelists' deliberations in terms of the issues they raised, clearly suggesting their issue definition of xenotransplantation as ranging across technical and social domains. Organizers and some experts, on the other hand, were reported by the external evaluation as defining the consultation mandate more narrowly.
Process criteria. Our findings on process questions are based on the evaluation findings of the external evaluator, notes from the oral evaluations elicited by the facilitator at the end of each meeting, analysis of the discussion points reported in writing by the small-group discussions and those reported (both orally and in writing) at the final plenaries, and our notes from observations of four of these meetings.
Representativeness. The issue of representativeness can be addressed on two levels: that of the citizens chosen for each forum and that of the perspectives on the issue as represented by the "experts." In terms of the initial pool of potential participants, the citizen jury criterion of random selection was adhered to, with the net cast widely to as many as 2,000 invitees. However, responses were quite limited, with volunteers numbering from a low of 30 to a high of 175. Most respondents were also more likely to come from higher socioeconomic groups, making it difficult to arrive at a more balanced final pool. Of the 107 participant panelists, 57 were female and 50 were male. While the sample was also balanced according to age, a large number had university degrees or college diplomas. Over half also had family incomes over $60,000, showing underrepresentation of lower socioeconomic groups. 30 Accessibility to resources. On the question of accessibility to resources for the participants, this was met in a number of ways: a $100 honorarium to the citizen participants and coverage of costs incurred for participating, such as transportation and childcare, responded to the potential barriers for participation. In the case of language, the forum in Quebec City was conducted in French.
Resource accessibility also relates to access to information and to a range of perspectives on the issue. It was in this area where participant opinions were divided. On the basis of comments provided to the oral evaluation question on positive aspects of the process and areas for improvement, 31 comments were recorded that related to this dimension, 16 of which were positive and 15 of which were suggestions for improvement. The positive comments noted such things as the quality of the reading package initially provided (its readability and comprehensiveness), the ability of the resource panelists to communicate in accessible ways, the coverage of intellectual and emotional dimensions, and the depth of expertise exhibited by many of the resource panelists. On the other hand, in terms of areas that could be improved, panelists frequently mentioned broadening the range of resource participants. Most frequently mentioned in both the external evaluation and the oral evaluation notes was the area of health economics. Two asked why an industry perspective was not heard from and another two mentioned the absence of a religious perspective. In terms of balance of viewpoints, a few participants noted that several perspectives could be covered within a number of areas. They mentioned, for example, that not all transplant patients would have the same experience, that the issue of animal welfare could be represented in terms of a continuum (for instance, from a perspective that allowed the use of animals in research as long as this was strictly regulated or from a perspective that totally opposed the use of animals in research), or that there could be different views among different transplant specialists. Time was considered a major constraint by most of the participants, suggesting areas for improvement. These comments suggested that more time to hear a fuller explication of views from the experts or more time to hear from members of the public in attendance would have strengthened the process.
Deliberation. In the area of deliberation, dimensions of equality and discussion opportunities were considered. On the basis of the comments provided by the participants at the end of the four fora at which oral evaluations were carried out, there were fourteen specific observations relating to the group deliberations, ten of which were positive. The positive comments included the opportunity to hear the views of fellow panelists, to discuss the issues in some depth with both the resource panelists and their fellow participants, the openness with which views were expressed and heard, and the good humor of some of their fellow participants. The four negative comments had to do with dissatisfaction with what was perceived to be insufficient time among the panelists and with the expert panel.
Our observations support the overall positive appraisal of the deliberation process. The small-group process was especially effective at providing the equal opportunity for participation in the way that was not as possible in plenary or in the question-and-answer period with the experts because of time constraints. We observed twelve small-group deliberations in four of these fora, with each small group consisting of three to four participants. In every single one of these, each participant had ample opportunity to contribute his or her views. These views were presented by a selected small-group representative to the full group, with key ideas and recommendations on flip charts for everyone to consider. In contrast, because of time constraints, the public question-and-answer period with the experts was unable to provide equitable opportunities for questions. In the four fora we observed, there were seven participants (successively two, two, one, and three panelists) who did not pose a question to an expert. Two other opportunities to extend discussions with these expert panelists were further afforded by having lunch with them and having a further two-hour discussion at the end of Day 2 outside of the public meeting. We explored the deliberative dimension further by examining the arguments or rationales provided in each forum for the various positions promoted. The aim here was to examine opportunities for expressing concerns, values, and interests. The arguments presented provide insights into the elaborate considerations and reasoning behind each position. For example, for those opting not to adopt xenotransplantation under any condition ("No, never"), 45 arguments across the six fora were articulated. Examination of these 45 reasons can be collapsed under four main themes; (1) the need for more important and pressing social issues to be addressed; (2) the availability of other alternatives; (3) resistance to a technical fix and skepticism about the interests behind the definition of the need for the technology; and (4) moral or spiritual reasons. Those who were concerned for moral or spiritual reasons took issue with crossing species boundaries and the genetic engineering of donor animals, raised animal rights questions, or mentioned objections from some religious groups. Another cluster of arguments related to the need to attend to other social problems considered to be more important. For instance, "we have not addressed social issues of poverty and its known implications on health." In the case of the last theme, some participants asked, "what's wrong with death anyway?" Another said, "we need to learn to accept our mortality, our vulnerability." There was recognition of the interests behind the technology: "Researchers can be influenced by the companies that finance them." Another said, "Are we manufacturing need? Are companies creating a market or choosing the most lucrative market?"
On the other side, those who concluded with a position of "Yes, but only under certain conditions" came up with forty rationales or conditions for their position. Again, we examined the arguments provided and these could be grouped into five categories: (1) the need for establishing an adequate regulatory framework; (2) the requirement of a broad-based governance approach; (3) a corresponding attention to other alternatives to address the organ shortage; (4) the requirement of strict research protocols and a staged approach; and (5) the need for international collaboration.
The broad-based governance approach referred to the preference for oversight committees that had memberships beyond technical expertise, drawing from areas that also reflected ethical, animal welfare, religious, and other social concerns. The staged approach referred to the need to proceed cautiously and in stages, investigating impacts of cell and tissue transplants and assessing their impacts before proceeding to whole-organ transplants.
Outcome criteria. Outcomes were assessed in the areas of learning, participant satisfaction, the extension of public information and debate, and policy influence.
Learning. Learning was assessed through the external evaluation interviews with the twelve forum participants and the quality of both the questions asked of the experts and the issues raised. Forum participants had received a briefing paper that explained the science behind xenotransplantation and discussed the challenges raised, including the social, ethical, and legal issues. Among the twelve panelists interviewed for the evaluation, all indicated they had the opportunity to read through this briefing paper. Half reported that they undertook additional research to complement the background paper by Kishchuk. Our informal conversations with participants in the four fora we attended confirmed this point.
The evaluator also asked the twelve panel respondents to indicate how well they understood a set of six issue areas before and after the forum. These areas were transplantation, animal welfare, infectious disease, regulation, ethics, and the patient's perspective. Before the forum, anywhere from four to nine of these respondents said they did not have a very good understanding of one of these areas. However, after the forum, only one said he or she had very little understanding of the ethical issues, and only one also said the same about the regulatory issues around xenotransplantation.
In addition to these self-reports, the responses provided by the panel participants showed a clear demonstration of their grasp of the issues. One of the more difficult areas, for example, was the legislative-regulatory area. The list of recommendations that panelists proposed ought to be addressed illustrate this fuller and more sophisticated understanding:
• Some suggested the establishment of a governance structure that was broadly based, i.e., one representing the scientific, religious, ethical, and legal communities; • the establishment of strict research protocols;
• the need for guidelines to cover the production and welfare of transgenic animals;
• the provision of mechanisms for accountability, especially of private sector companies;
• the establishment of a registry of xenotransplant recipients and donor animals;
• the need for standards and protocols for dealing with xenotransplant patients including monitoring, surveillance and enforcement mechanisms; • procedures for informed consent;
• guidelines for eligibility to receive animal versus human organs.
These suggestions demonstrate the panelists' keen awareness of the complexities of balancing requirements for safety, ethics, safeguarding rights, considerations of equity and animal welfare, and accountability, as well as a sensitivity to a more broadly based view required for governance.
Over and beyond their substantive learning, it was clear from the evaluation of the consultation process and our observations of four fora that the learning that occurred among participants was as much an interaction of individuals with new information they encountered as it was their interactions with each other, the members of the public they heard from, and their interactions with the experts. In the case of their interactions with experts, it was clearly not a case of simple transfer of knowledge from expert to fora panelists. It was also an exchange, with panelists' questions indicating areas of uncertainty and suggesting areas of concern. In hearing the experts, the panelists also indicated an awareness of the vested interests of some of the experts or expressed skepticism about some of the views they heard. 31 Some observations were also made by the panelists that some of the experts were unable to or did not recognize that there were different views within their own areas of expertise. 32 Participant satisfaction. Here, we rely on two sources of information: the external evaluator's interviews with forum participants (both resource and citizen panelists and organizers) and the oral evaluation provided in the final citizen panel discussion at the conclusion of each forum.
The twelve citizen participants interviewed by the external evaluator were unanimous in their overall assessment of the process, and all said they would recommend similar consultation processes should be carried out for similar policy questions. 33 The reasons put forward by these panelists included the opportunity to learn about an important policy question and the importance of citizens providing policy input. While two respondents voiced concern about the limited number of participants, others compared the deliberative process to public opinion surveys which they considered to be inadequate.
In four of the fora, the questions posed by the facilitator were twofold: "Based on your experience, what would you improve about the process?" And "what did you like about the process?" There were 87 comments provided in total and the majority, or 60 percent of these, were positive, i.e., these were comments about what they liked about the process. Most of these comments had to do with the organizational/institutional arrangements: the scheduling arrangements; the ease with which participants could participate (resource assistance); the overall consultation procedures; exposure to a range of information perspectives; and opportunities for deliberation.
Six experts were interviewed by the external evaluator, each chosen randomly to represent one of the subject areas discussed. In general, the six interviewed were satisfied that the fora were an effective means to gain citizen input on this issue. 34 The external evaluator concluded that the experts she interviewed found the fora to be an effective means of gaining citizen input, with these specific reasons cited by the six interviewed:
"First, the forums allowed participants to develop opinions based on accurate, nonsensationalized information. Second, they provided a way for the government to develop a full understanding of how citizens were reacting to the various aspects of the issues, which could help nuance policy orientations. In addition, the fora provided a way for ordinary citizens to feel that have some impact on the policy process." 35 A number of dissatisfactions were expressed, however. Two participants voiced discomfort that there was not enough time for citizen participants to more fully develop informed opinions; one suggested that more weight ought to be given to experts on matters of safety, while another thought it was critical that a public education campaign should first be conducted before consulting the public. These views were further echoed by an expert panelist critical of the process, outcome of and recommendations from the deliberative fora. 36 Media coverage and public debate. Media coverage was collected through a media monitoring firm. A summary of the coverage over the course of the four-month consultation showed 68 stories on television, 83 on radio, 44 newspaper articles, and 8 on the Internet. 37 Most of these stories focused on explaining xenotransplantation and its attendant social issues. They also described the consultation process and typically featured the ongoing local forum. While most of these appeared in the local media, about a sixth were in national outlets (i.e., the two national newspaper, network radio and television). Additionally, when the final report was submitted to the Health Minister, there were ten television news stories and five on radio that highlighted the forum recommendation not to proceed until safety issues were addressed. The national newspapers also covered the outcome with a story each while another eight stories appeared in regional and metropolitan newspapers.
How do we assess the effectiveness of such coverage? We, of course, do not have measures of public awareness post-consultation and it is difficult to say whether there was a lot or too little coverage except by comparison to coverage of other similar consultations. A deliberative consultation on human genetic research was done in the Netherlands and in this instance, while there were a few more print articles, no coverage appeared in the broadcast media. 38 The authors concluded that media interest in the consultation was minimal. A consensus conference on plant biotechnology in the UK resulted in 128 press reports and 25 radio broadcasts, suggesting moderate interest in the process and outcome. 39 The Canadian coverage similarly appears to have generated much local interest and moderate national attention, particularly to the key events (i.e., the announcement of the consultation and the final report).
Policy influence. There are two ways one can conceive of the consultation's influence on the policy process. The first and perhaps most obvious is to consider its impact on the policy decision itself. Because of recent cabinet changes and the assumption of the health portfolio by a new minister, a decision on this issue has been postponed. It would, of course, be naive to think that the outcome of a public consultation is the only factor that would influence a policy decision and while citizen fora participants knew their recommendations would go to the health minister, they also knew that this would be an important but not the only consideration. The second and perhaps more significant influence is on institutional learning (within the sponsoring government agency and partners) and on learning within the broader policy communities. Here we have some evidence to show that there was more than cursory interest in the consultation process and outcomes. First, rather than being "shelved," the consultation report was highlighted on the ministry's web site, with the full report made available on-line. Second, the external evaluator was also invited to present and discuss her evaluation to policymakers directly involved with the xenotransplantation file. Third, a working group within the ministry has been convened to consider larger regulatory issues including the results and recommendations from the public consultation. Fourth, an Advisory Group representative was invited to also provide a presentation to ministry officials and to discuss the consultation process, a discussion that was extended by videoconference to the regional offices, offering additional indications of interest and further reflection on this consultation effort. It remains to be seen whether or not these types of deliberative consultations will be considered useful enough to be employed in the future, but it was a significant effort for a ministry that had never deployed a consultation that many would have considered "risky." The Advisory Group, on the other hand, was sufficiently impressed about the usefulness of the deliberative fora, declaring in its report to the minister that "The most effective model for consulting the public on this complex and controversial topic was the citizen forum. (We) therefore recommend that this model be used in future consultations on complex and not well understood policy issues." 40 
Conclusions
What do these results suggest about the effectiveness of the deliberative citizen fora for eliciting public views on xenotransplantation? This was the major question we posed for this paper. We proposed a framework for examining the question of effectiveness based on concepts drawn from constructive technology assessment and deliberative democracy.
While there are areas where this deliberative public consultation approach could have been strengthened, overall, we conclude that the citizen fora were generally effective in terms of institutional/organizational criteria, process dimensions, as well as outcomes. Institutional/ organizational attributes included independence, transparency, resource allocation, task definition, and timeliness. On all of these points, the citizen fora can be given passing marks. Having said this, it is important to note the disjunction between the organizers' narrow definition of the task and that of the citizen participants. The broader approach the latter took for addressing the policy question is, in fact, quite in keeping with observations from those who have argued for public consultations on such an important issue.
On the question of process, some modifications may be warranted relating to ensuring better representativeness and fuller deliberation opportunities (e.g., to make for three full days instead of an evening and two full days). Notwithstanding these limitations, it remains our assessment that the deliberations afforded fora participants with sufficient opportunities to articulate their interests and concerns about the issue. Beyond the expression of individual interests and concerns, the deliberations provided for the coalescence of collective interests. In terms of Habermas's conception of public deliberations such as these citizen fora, he viewed these discussions as a way of transcending merely individual or particular interests in a search for the common good. 41 The increasing number of experiences with deliberative consultation models offers strong evidence that publics are quite capable of negotiating through the complexities of the scientific, legal, ethical, and social dimensions of technological questions. 42 This study also points to the ability of publics to deal with scientific uncertainty and to factor this into their views on technology. The scientific evidence remains unclear on the possibility of pig viruses infecting human recipients of pig cells or tissues. The challenge of immune system rejection of these tissues has also not been solved satisfactorily to this point. One scientist who was asked about the imminence of resolving this problem responded that "the solution is just around the corner-but it's a very long corner." 43 The elaborate responses provided by forum participants by the end of the process demonstrated their sophistication in grasping the complexities of the issue. This was demonstrable in three areas: their understanding and accommodation of the scientific uncertainty that was part of current scientific knowledge; the more diverse range of factors they sought to introduce into their decision calculus; and their new familiarity with the range of alternative potential responses to the problem defined as an organ shortage.
Panelists were familiar with uncertainties around zoonosis, or the potential transfer of animal viruses to humans. A number of panelists spoke of the need for further scientific study, acknowledging uncertainties at both the individual and societal levels with their questions on immunological and public health risks. As one panelist maintained, "Clinical trials should not proceed until we have a better understanding of infectious risks and the efficacy of treatment." Uncertainties about the long-term effects of genetically modifying animals were also recognized: "We need to understand the long-term implications of altering human and animal genetics."
In deciding whether Canada ought to proceed with clinical trials, the factors discussed by the forum panelists were also diverse. Perhaps because of the uncertainties surrounding infection for both patients and the population as a whole, concern about health risks was paramount. Alongside this concern, however, were considerations of the adequacy of the regulatory policies, costs to the health care system, issues around animal welfare, the need for international collaboration, and information availability for the general public. On the issue of the adequacy of the regulatory system, for example, the areas brought up in the panel discussions which had to be addressed in the regulatory arena included: policies covering research protocols; policies covering transgenic animals; enforcement mechanisms; and standards governing monitoring of patients and their families.
What can we say about the learning process evoked within the deliberations on a policy question involving xenotransplantation? The citizen fora, modeled on citizens juries, provides an environment for social learning. Drawing on the work of Vygotsky, social interaction is viewed as a critical component of learning, and it is this social interaction that plays a major role in the development of cognition. 44 The participants simply used the background briefing paper as an initial resource, built on this by attempting to "research" the subject further, drew on their backgrounds, experiences, and values, and elaborated on their new knowledge through their interactions with each other and with the resource experts. These interactions provided the environment for "conversations," reflecting the notion that learning occurs through conversations about subject matter that serves to make knowledge, interests, and values explicit. 45 As was clear from the discussions of the issue, although there was interest among fora participants in the technical, this was not framed as a "xenotransplantation procedure or technology" that could be considered in a vacuum; neither was it viewed purely as a technical or scientific procedure; rather, the question was framed within the broader domain of the social and technical. While participants were concerned about potential public health risks, it was also evident that their framing of xenotransplantation went beyond a medical procedure for addressing a shortage of organs. For them, this was clearly a technology within its broader social, political and economic context. In insisting that these broader dimensions be addressed, the question for participants went clearly beyond the boundaries of the narrow policy question framed for them.
What does this public consultation experience say about constructive technology assessment and public participation mechanisms? Posing this question relates to two considerations that need continuing re-examination. First are the structural arrangements that make possible the opportunities for broadening input into technology design. The concept of "political opportunity structures" has been used to examine the effectiveness of social movements in bringing about social change, with researchers suggesting that the state (or intergovernmental organizations) provides structures of opportunity for non-government organizations to provide input, mobilize, or take action. 46 One can make a similar argument for the efficacy of publics in providing input into policy decisions. Such input, when not conducted by means of the courts via litigation or in the streets through public protests, can be made possible by means of more stable opportunity structures for participation. The experimental arrangements undertaken in this case, carried out by contracting with a third-party organization, enabled members of the general public to participate as a constituency distinct from relevant stakeholders on this issue.
The nature of such opportunities has already been discussed in detail in our overall examination of criteria for examining the efficacy of such arrangements. The second element of constructive technology assessment that requires ongoing consideration is the embedding of social learning in such processes. We have provided short-term evidence of institutional learning and reflection, which needs to be examined further over the longer term. The question of the impact of such an experiment in terms of institutional practice remains to be seen.
These questions in turn relate to the larger issues of how a society goes about examining what it wants to do with a technology and asking such questions as the place of this technology in its members' lives, what its design ought to look like, and how it should be managed, including the boundary conditions around its deployment. Constructive technology assessment encompasses such a broader look at technology. It is an approach that aims to anticipate as much as possible the consequences of a technology in order to improve the quality of technological choices or decisions. It is, in short, an attempt to improve the robustness of a technology in society by opening up the range of actors or networks involved in shaping the technology and by introducing this step much earlier in the technology innovation process, preferably at the design stage. 47 In the context of publics participating in the shaping of a technology, such participation contributes to a better familiarity with the preferences of potential users or a better understanding of the values underlying these preferences. In turn, these more inclusive approaches can provide opportunities for institutional reflexivity in the governance of technologies.
